This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

. SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



espcsteenet document view 



1HIUIAI 1 / 1 



PRODUCTION OF SEMICONDUCTOR DEVICE AND PATTERN FORMING METHOD 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 

- international: 

- european: 
Application number: 
Priority number(s): 



JP1 0268526 
1998-10-09 
SATO YASUHIKO 
TOSHIBA CORP 

G03F7/26; H01L21/027; H01L21/3065 
JP1 9970087271 19970324 



Abstract of JP1 0268526 
PROBLEM TO BE SOLVED: To process a film 
to be processed with good dimensional 
controllability by integrally etching an 
intermediate layer and lower layer resister by 
using resist patterns as a mask, thereby 
decreasing the number of the necessary 
etching stages before processing of the film to 
be processed and decreasing the dimensional 
changes and differences which arise at the 
time of the etching. 

SOLUTION: A silicon org. film 3 contg. a 
compd. having an Si-Si bond on the main 
chain, a silicon film 4 and a photosensitive 
resin film 5 are formed on the film 2 to be 
processed (for example, a conductive film 2 
formed on a silicon substrate 1). This 
photosensitive resin film 5 is irradiated with an 
energy beam of visible light, UV light, etc., 
which are exposure light, through a mask of 
the desired patterns to form the resist patterns 
5a by patterning the photosensitive resin film 
5. The silicon film 4 and the silicon org. film 3 
are simultaneously etched by using such resist 
patterns 5a as an etching mask. Then, the 
silicon film 4 and silicon org. film 3 of the 
required film thicknesses may be etched with 
the resist patterns 5a of the small film 
thickness. 
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TCPI-;fVm I CPIyfVm SUtt 

C0050] V-J^tf^fc UTtt. SF6 , NF3.F 
2. C F4 , C F 3 CI. CF2CI2, CF3 Br, 
CCU, C2F5CI2. C2F6. CHF3. Si 
Fd, Br2. 12. SF4 , HBr. HI. C 12 ? 

<Dtf ^tt.IIA r. N2 . H2 ^S^iQ 

r^i^ctmty. ^y :vR4sj/v'J 

3 0) X y ? V C? * - 1 o L r f i ti z> C i: A 5 r ? Q . 
[00 51] ZTz, Lft*><T)Ji 7?f ^mi^'bZk: 

iicty, u^^nisetr^^y a vR^atf s/y □ v« 

tS^30X^^V^iSIRtt ; SSi< iioCt tfr?. ^2 

*«jaw*J:<, */j 3 vR4a^^J a V5«R3(oi'; 

r Vh^U^^hR^tZ^ati^M^fc. JEIS15^Jtf«5 

^juiToSJCftiaicy ^<i^coir« lt. ->y a vr 
4 a it v y a «R 3 ir t\^> v y a v t it ft^E 
jc^^cl. ffi?et$^^^u nstru< c til 

J: 5. ^IZ. CI2 r^tCV-^^Sffl 



izjry, *>y 3VR4av*/'j a:^«R3^5;if 
ri7fV^T«Ci:!!>ir?o. r(DiS&. *JSA0XR2 
£Z. v^V^ToeSIZifcSttK;?^*, -d T: V J 3 VR 4 
acft"JaVS«R3^ S8L»RS*)U^;ih/*3-v 

COO 52} 02 (a) IZinT«fc5lr, JU±(J)7?£r*& 

[0 0 5 3] iSffl)XR2<J)X v?V?*Tft, ^85>S5iJ 
llJrhi. f'J 3V5«R^9- V3 a £*iJJ8To. VJ 
aV5«R/13 - V3 •±i:s»iJ3VR^2-V4a5 
l'ttUS?3h/1£- VSaA>S:>Tl*olfiSrfc, Tig 

-SSlZSWrSCfctfT 2 (b) ) . 

CO 0 5 4] fij a V^ftRttMICfiEfflSjtttt^MBg 

J*^i/i?a VJl/7. □ VJl77tr- K x^ 

Jl/tn vj!/77*^- h^<j)ir avjt,7S:38si §*gx 

S*B7*Jk VT^^(DX^^Jl/^)S 

CO 0 55] «Be^U3VS«Rd3K1$JSsSr«dtt. 
SI* tL^f: Til ft 'JSfc r55fi39££ T Z> Z t V ? 

a*. s>ya vos«Ri=»Lrsx^jir^- e- 

CO 0 56] S:?€^fl)^Sir^L^r> TEUS^hfcU 

~fiEJ3£ft*s«s>y 3 vRis, rastano 3Jgut?;*h 
coaa&RtPjso)w«/i?U7- rja :^b<j)i 

C00 57] fti-to>J:3l=Ur. 4>HJf tT®US?^h 
S-lSLrXy^v^T^Cfcfii^ttfctt-D*:*:*). *JE 
teXR<n»DX3TIIifc^Ji£X vfVC/<J)I^S^iB'o T 
^<Df§&, 7 0 t^a^bAifKB^ft*: 

Kd> y rtt <: , x y ?y om\z>± fo^sE^s ? 

RffS(D-=tSr$J6ltiaXR5X^ 
fiDXT«CtOTIIfifc«-Dfc. 

CO 0 58] *M^0)^2(DiSS|l^o^iS^g(J)K 
iSTrStt. iSJiaXRfcLr. f'ja VJK^-^^CIglSR 



ers tt*>. vy avjH^«£C56»Ri: uri*. 
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R. s^ii^ev^rv^^^R^L^cfc^r?^ 

COO 53] CCT. figft^y 3VR(DIyfVC?]!2 

755^ TCPXyf^^, tCPX-^V^TJSt 
SO I* ECR77^?l7 ^Vtf^SfCDX Vtffc 

cooeo] v-mi:LTit ->yavR&tf*>y 
a v^fcRizfctr *i*rt t> y 3VR(Divf V7is«ut 
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FS, NF3. CFd. C4 F8 , CHF3 , C 
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f7dt. s>y 3VR«j:^^u a >e«Ra>Miirttg 
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^r^o* f y a^R3Etts"ja vs«ros 
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R0)^^i:^SlZ. ->y 3VRW^U3VSIIRkfl) 

a vr. uy^h/ts-v f y a v««r Jiizs ^ r 
i^^^rt. ->y av^«R^55JR^.5T^c t 

CO OS 5] ^l". ®3*5JtCFEl4S#BS IT. ftfg^ 
CDS 3 O.^.S lift OSiS^SlZ T>L^ 

COOS6] ^XA-?|tSl 1±l=»Jrt*tlfctSttIK 

*vua vje^ ^^cjs^r i 2. «A«»ftt/y 
a ym 5t « srt^y a vr_u~ ^ a ^ tr >i§ w 
r^ft^^^^c^y 3>iKRi s^i^^hi: 

LT^rfr^. ->y 3VS«BR1 3©R^I1WIZWZ^ 
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CO 0 7 V] ^«35fi]i: LTIi. ffc^ifc^SIST^fctf) 
try V3?<B<r hv&SSL .x^jHtp VJt/X .x^Mrfc 

* V* <WR ft t£5S 

[0 0 7 3] 2) S i - S i l3^*$S|Z^T pffc£8j 
'aU^ OOO. 2 

sad urt. 

[0 0 7 a] ^msssiji: trtt, ft£?^5SfiST*e<n 



[0 0 7 5] Jtt^tDa&TiBsSCttft^ttidi U. iJSAOlK 

or — n oo ora^tsa^^.sr-N- * vCJ^SfTtt 5 
t>\ s^a)7?sr^#is^.TT7is;x^H-^-e-i. 

Q tt ViS ^£ T -5 C t r 9 S X-7* J!/ 4* - 

[00 7 6] tt±o)J:dlz£til Itz vua>5«R i 3 

<T;&f9li. 1 0~5 0 0 On mfiJgftiJta LL*. 
COO 7 7] fc|= % cHZ9€J: LTf'J Z\ym 1 4«VU 
□ V5«R1 3±?3Jg*6r«. V«J3VR14(DRI? 
tt % 1 0~ 5 OO O nrr.lfSfiiSr^ tL>» f U 3 VK 1 

IX Cti&<DS»U 3 VKI=P. B, As?H-7U:n 

CO 0 7 8] 57C1Z, ±JfU^^hktT, S^tt^B&^ 
1 5 1 4±|I^j^T^ (B3 (a) ) . S 



&t*WS5R 1 5<T)f$'iSk Lrii. x 
a. «^e-i> ^4f<Dx*j|/^- c-i. ir«£ v J ><s- x 

«8ilR 1 5<J)R#tt, OOOnmJ^IZUS 
0~ 1 00 O nmtftf 2 Ll*D^ &**5CDfiSlftt£. 7t 

vtz\imi^&J:iK Sift. Zti*><r>£&te®mmt. 

CO 0 7 9) AfctttfSafctStfBBOflltt. ffttwaus? 

v^ttaSfc A>*«*Ut>;iK ( 1 x - 7 7 o, Bte-gsH 
US) . t - BOCT«5ir:/fJJt:i;l/7iy- 
Jl/3tH§ A fcfciPfctffcfMSiMfifU^ah (a 

pex-e, v?7U-ttlO tt£#*tf<9*i*. 5 
*=, 4MSfl)i,*;^hkLrtt. #u£xjir7 
x y - in: * ^ * vflrn&cf sfcsaB^iw* 

4s3S! U^J* h (XP-89131, f v7 U-l±$3) . 
S^h (RD-2000D, B£ftJS««!) ££0*17 

coo so] u^^hK^iriesr^SiSssiz^y 

Tfc-fcU U^*hRJtl=J:*JE»ttiLR«Bjtf 
CtT, U^^^R4»?«^T«XS3B«»^rfc J: 

C0081] swz, Ma9't4-:<"»r*?;i9%ii 

t'g^rS OTtlLafe. S*#3fc«4f<DX*Jl*-e- 

CO^iEi: iTtt. *3Bfl\ X e F (i5-a= 3 5 1 n 
m) . X e C I = 308nm) % K r F (-J5g« 

24 3nm) , K r C I ( J JS^= 2 2 2 n m) . A r F 
M=1 9 3nm) , F 2 (aE-g = 15 1 n m) 0) 

[0082] »E»fl)m7Ht ? h^^7V^ 
— ^ A t HQt^K, 3UV«4>««lj?JlrfcU*3S3ff. 

3 (b) ) . 

[0 0 83] ^l", ^^h<3-V1585l7fV 

* C@3 Co) } • l-;^«at trtt. MAK. 
£JS13773?Xv?V9**. 70*hDV£B1*7 



S^flE^T ? Zt & V 2 -z>. 

COOS4] V-XtSXt UTtt. SF6 . NF3 , F 
2, C F4 . C F 3 CI. CF2 C I 2 . CF3 Br. 
CCld, C2F5CI2. C2F8. CHF3 . Si 
F4, Br2 , 12. 3 F4 . H B r . HI, C I 2 5? 

s^TTtlZ A r. N2 . H 2 :g&j)0 L fitf tf* 

cooes] :n^<j)v-^'^ivf^vhHr 
ffli*^ c k i- <t u j. u*;^n:aT5^U3v«i 4o> 

<*>U 3VR 1 4 0>Xy*Vtf fcfitfdCfcdiTS*. 
[0 0 86] ^i:, CI2 l^ttHB r5tCV-^ft" 

^i^c^iitiL^ c ft* a)y- /so 
c T-<j)?sm. ^evr^?^ fig ft s" j 

ft/sKSEftVUa VR*<Dtft»R*Xv?VC? 
T*6SI^ X-^^V^V^C7t Ur«B5r*0>lZdKS<£ 
R)?5ST5^'J3VR1 4^. SORJ5<DU^Jl^ 

Co os 7] JU0)tt&?JBtiLfeU?;;ih/<9-Vi 
5a J3J:y^iJ3 VK/f£-V1 4 e ^X-^VC? VJ* 
^fcLTJBOT. ^U3V5«Rl 6fc»fbVU3VR 
1 2«-fSLTX?*V?T5 0«34 (a) ) . Ivf 
VOTSattrtt. M*K£J5&7?;t7X7?V?a 

?>?*S*^<»Xv*V7£iSS«£T*Cfc tf? « 
5. 

CO O 8 3] v-^tf^fc f U3VR1 4|;jsj 

65. j?UliSF6 , NF3 . CF4 , C4 F8 . CHF 
3 . C2 F6, C3 F8 (DA^S Gff fl» 
^<H11. a^liCtl^CDff^lZA r. N2 . H 

2. co. 02 S&M TUkWt&ZbtfiV 5- 
C0089] Cti"o<DV-^tf ^Sl^I-^fV^ 

t7d fc, avRfc^^^u a>5«R©*fBi:ttS 



CO 0 90] rCDJSm. Ctl'o(DV- ^tf^^'J 3V 

7. y u 3 v^«R&tf feft v »j 3 viRojaxi=*KS« 

s;uillKi±£SJU::?5*CJ:#7^ tSSiaMS <£ < 5; 

VR(T>*iE7S£Ra)*fc«ftiS525£: V J. Xv^VCHB 
Sflir£d». Xte&^tf.llQToCfcl-^rS^R^ 
CO 09 1 3 J^±. tfi»0XRffKfttMJ3VRO)*B6l= 

fc#7&*. 

[0 0 92] 2W= % vuavs«Ri 3«n?*MT 
iiau*»a, *&<tfc'j^A sfcDgnsyji,*) y*8s 

&s L7& J:u. 

CO 0 9 3] t-OJRL f Ua VS«R±II US>* h ^2 

0>V»J 3VV«Kd%MKs$tlfcfcfe @B?|=*M!t? 
vZb fii 7 ? 

CO 0 943 «±(D«fc3l=:fcSW<&S3<DSiei::j:* 
fc, MSJjDXRtfEft^U SEl>l*SffcS"J3 Vfl>« 

3tiT*8£ftf U3 VR C2fbVU3VK) ©IyfVC; 

•J3VR (2ft*>U3VR) (Dl^fV^rivf 
V?7aC?&Sf*iftT*£fctt<* -*r5£*Wt£«fc<. Eft 
VJ3VR (SffcfU 3VR) (DIvfV^^T^Ci 

arista*. 

Co 0 9 53 *3g^<j>S5 4 0j5£«li«^¥IS^3*Sa)S! 
iS7?v£tt, V , J3VR©«fty& » i <DsE«l=fcL*T 

"J3V««R QB20>VU3VWK) «fl 1^60)7 

7(7*5**38 2 0)*^ 3 va*Rfl)I»fV^tt, ^1 
~3S3a)S5«fcl§]«II LTfiftti^. 
CO 0 963 



sain i 

8 c ^7ZV-J19 2 c IZ>5« L7 T® U V * 1*0)353! 
tflsPgfMILfc. t"J3V5x/\- 1 ±CJMt?ft/dR 

s»tt»« ^ ev a - f y sw l wi. 30 

tT9 0»H^-*V^«(7U TJ8U*J7hR35IB 
jtfLfc. C(DBfl)Tf 1/*;^ h 3(DRJ?tt 3 O 0 n mT 
35 <5. HL^T, TeU^^KR3Ji|- *IBJJifcL7R 
J?2 0 On m(D7 T 7& x l 3 VR 4 S LP CVD 
S!CJ:y£BR Ltz. 

CO 0 973 i*L*7. 4»BI«4Jtl=*/v7 U-ttS#t> 
Sft*i9tiSSfUt>^hAP EX- E«i»U 9 8X7 

1 20fM*c-*:/?%f7'JCl'. JtS^7hR3 5« 
JdJ (@1 Ca) ) . Cfl)«(DJ:SI/*^hR5(J)R 
Itt2 0 0nm?8 5. *|:. K r FI^>>7 U-tf- 

S3fc£(7U (g^f 30mJ/cm2) , 98X712 
QttHOA-stVC^fiofcfc. O. 2 1&5:a>TMA 
H|ft*ja7««ail J Sf7LV 0. 18ymO)L/S/t3 

C00 983 ^7h^5-V5a0KJ?ttl8Onm 
7fc US'* h^2-V5£!8r0SSEM«s5 Lfci: £ 
6. Si (b) \Z^T£z>\Z. Sk&W&WTAQ-VlB 
*S7 £ 7 l>« Z h fti S5I2 7 Sfc. 

Coo 9 93 feUta>«tdlz?KJtilLfct^h^5-VS 

RSCJtU. 4>B!R4kTeU^^h3!E-ISUrxy 
fV{7U: (H (c) ) . V-yltfafc U75SS2 0 
SCCM(DCI2 ©}J2^*J3 OOW. 5S^J*3 

OmTor r 0)X y ^ VC^^ft 7X ^ ^fl r> tz t 

CO. USJ^ h^3-V5 a Aii£4»7S'J*lTtt< 

CO 1 0 03 l/^^K'^-V5a 0)41 a tTM 1>*J?. 

-V3aO)Rj?IJl 30nmrJi 
CO 1013 c^l-. 4"KlJi^5- V4a tTf US?^ 

^ tvr 2(Di7?^«?^*hD vsasjcts -< ^ V 

Iy?V?M%m»Tf7^fc (12 (a) ) ♦ V-^ 
ftZKk. U75TiS:3 0 SCCM(DCC I A . 5SS2 0SC 
CM0)O2 €fflt^ ®iaa^^3 50W, K2,g 1 5 mT 
o r r (DI v ? V 7 1 7 ? 5fl ^ ^: k Co. 

e fcTJl [sVX h/^-V3a 
7SHtirtt<«*Cttt<. 9V^7fVR2©Iv? 



!*, SSIZ3S751S X 9?V9?ftrJ5y. Iv*V 
C7^(T>U^^ K'<2-V5a <J)<tie i: JlOX5*Tt* 0)2 V 
^^t 1 VHH 2 aO)/^ - Via c £M8d s = M 7;?JST^> 

fl)/<2-V«tic- Ut?^hM5-VlBo) ^3fc£>7ri:C 
1 5nm?S y, ItSSSSIi*! (gaaoX^TX 1 8 O 

CO 1 023 *IZ. ?LfiSlfJl/|:^xA-@!J5l =£1 8 

#33 A3 ft$5 £ ft *y | J:X5-V4aH*?7 
h^-VS a kf^BSlzeSST^Cfctfr?*: (0 2 
(b) ) . 5 V^fVR2 a<D&J?£*J:£L 

CO 1 0 3] Ztz* 3 V^^V^raa^CDETirfciS 

^2 v t- vfc j: tff u a v ^ x m - a> £> isiK^iz^j 
co i 04] ttmm^ 

o o (0 y 7 y5 «fli 1 o c ^ jls i f /i 9 o g 

LfcJSfcttMl^il^U 22 Ot7 1 80fJ;ralA:-4:V 

C??£<DTJ§ hR2 3<J>&J?|*3 0 On ml?S 

T® U^^ h2 3±lZ^E)Jgi; LT^i?2 00 
nm(J)S i 02 R24^LP CVDST^K L*= (M 5 

(a) ) . tu. ssscw 1 tfS)tso)^-£7?s i o2 m 

24±|ZU^^h^5- V2 5 eSJgjtfLfc. U^^h 
^5-V25^WfiDSEM^L^;i:Ca 05 

(b) lZnF,T<£5 IZ. RtftfJBtt? 5- X r 

CO i 0 5] fiUKDJrdlZjgfifi tft: US>ah/<9- V2 
5a £X«;»*V??;*C? LTJSL^ <*=r a lf£<D X v ^ 
Va^fi-D/*r CIS 5 (c) ) . IvrV^Stlr 

T2S:t 2 0 SCCM(DCI2 ^JSlA ij2^3 0 0 
W. A2S3 0(nTof rOI^rV^ftn^V 

«h ^ssffis em 75113: u mm<dxv*v<77*i; 

CO 1 0 6] XKIM? % ^fe1Jfy^5- V2 4 a ^X •* *V 



%f7 4C<9/h (i8 (a) ) . X--* V^SSiZli??* 
h*0V5s!R i E^jS^^Lk V-^tf^t LT2S220 
SCCM(I)02 ®)J2^?J300W, S2Jg 3 0 

mTo r rt&Xy^VC^frT. I';fV^^(7«-3 

e 5*frSo3 EMTSJXU q=PelJt2 4 tTJg U^T, h2 

5 n nr> & gCt o fc. 

CO 1 07] *IZ. ^Pel®/^- V2 4 a fcTJiU*/* 
H - >2 3 a $ I v f ? ^9 t t r flU 9 

( b) ) . V-^«7nJ: irSt3 0SCCM(DCCI 
A fc«fctf2S£20 S CCM0)O2 ©J 35^ 71 3 5 

OW. 15mTor rfl)l7fV^I^I";f 

VC?«f7tt-3fcfc C^. *>B3JS^2- V2 4 a tTf I. 

y ^ h / ^5 - v 2 3 a ^ ^ r S'j r « < <c ^ c t « 

3V^^TVR22(J)l7fV^^^oC4:)0i? 

C0 108] h/<5-V25 a -Vrti d i: 

3 V^^?VKd)y^5- V48 < 58JfffiSEMri!!IS U 
^112 4, T§l,^h23M5V^^TVS22 
aO)X y?V^i:j:ys UMSSSM (9V^7rV 
K2 2 a(D/^9- Vfif - l,VZ -V"fid) ^ 

fttzt Z o; 35nm3i I^SJg® (@«JlOX^i£ 1 
3 0nm(I) 1 096) ^xS/= C t o ?c. 

CO 1 09] SfJtIZ, Tf Uy^h^5-V23a 

sur, 5v^7^5-v22fl^^:tfiir? 
r= (@6(c)). 

co 1 10] zzmm 1 tttKflj i t<r>ttmfr*>. Asg^ 

tD^SlZ^y, 3Ji>^^ hS<J)X'v^VC?XfI^-{s] 

CO i ii] itB^W2 
S±ie^2- 2IZ^T^*3^-? : S3 0 0J)^U*>7V8 

^^^jOtLfc. 555S19J1 rJESK ir:5V^7fVK2 2 
±!=TJgU*;^hO)555«^»^^t:Va-?V^SlZ^ 
yiS^ L^f*. 80tr9 o^ra^- itz. 

ZOdZOT® V 2SOK.I9I13 0 0 nmrjj 

rlu ^JfcfiiJl t (5lS<J)75i£ ?Tf U^^s h2 5±JZ 

h ^5 - V 2 7 L 
C0112] ^7>hV3-V2 7(I)6)fSM : lSEM 
S^L^tCo. 07 iZfr.TJ: 5iz. U^^h-SyAiS 



CO 1 1 33 

±12 5? 1 - 1 Ilin r ^£03* £ 3 O 0 0 <D U V 3 V 8 

^Jt6l/*;. 3 V}xy\- i J: ? tlfrlKJS 5 

00 n rnO)T GO SfiBfkR 2 .hllTJg U^* h<D$S*HT 

OW?®^- 5 ? V<7^(7-d^. C<DB=5<J)TJg Ut?^ h 3 <D 
1 O OnmrS 5. Hft^T. Tff U^T. h 3±jl 

VD-2?tfRLfc. fir. <*r e 1Jg4±!i:R«pJCffc:X5£ 
ttS^fc'SSft^'tlSSfUt;* hTOU R- NOOS^ 

(8)). C0583O i,*JZ hSORJftt 1 5 O n mTR 

CO 1 14] 3fc|Z. K r FX^^^U-tf-5t^5feSi: 

(Sitt3 0mJ/cfn2) , 9 8*071 2 OH'SlOA 
-=r V^f? itzik. O. 2 7jfi2(J)TMAHU*»Er 
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